1. Ashurst and Bromer's classification of ankle fractures is a useful one, but falls into the complexities of subdivision into sequential progression of severity, i.e. 'degrees' of fracture.
Introduction
The classification of a group of fractures can be scrupulous in its anatomical detail, but unless it has practical significance it degenerates into a pedantic exercise. When a group of diseases or injuries displays certain common features, to seek out the differences that exist in aetiology, clinical presentation and pathology is useful in formulating sensible plans of management. Rose (1962) pointed out that systematic classification is a G. A. BALMER F.R.C.S.E. Senior Registrar, University Department of Orthopaedics, Manchester Royal Infirmary, Oxford Road, Manchester 13 logical process of collecting under a common name a number of objects which are alike in one or more respects. But the importance of such associations lies less in the features common to the group, but more in the persistent, but usually less obvious, differences that exist.
Requirements of classifications
Ankle fractures constitute a complex group of injuries. Any fracture involving a joint may be complicated by secondary osteoarthritis. Treatment must be aimed at the restoration of normal function by reconstituting congruity of articular surfaces. Most fractures are diagnosed clinically, but the characteristics of the fracture are seen on radiographs. Recognition of broken bones can be easy, but the associated ligamentous damage that may exist is recognized with difficulty-or not at all, unless one presupposes a knowledge of the mechanism of the injury, i.e. recognition of the force producing it. Hence, a rational classification of fractures and fracture dislocations at the ankle should be based on the predominant force acting on the ankle at the moment of injury, for only in this way can the route of displacement be retraced to achieve reduction.
Ankle fractures are common and a busy casualty department will deal with a large number in a short period of time. Tillaux (1872) and Rochet (1890). These men described specific fracture types or associated ligamentous damage by applying controlled forces in certain planes. Of necessity, in the absence of radiographs, such experiments were valuable, but interpretations were somewhat speculative when applied to clinical series. Honigschmied (1877) listed his results of cadaveric studies, but in so doing produced a somewhat academic classification.
Destot (1911) , Quenu (1912a, b) and Quenu & Mathieu (1912) returned to a more obviously clinical basis for their interpretation of ankle fractures. Tanton (1916) , combining the views of these latter two, recognized: (a) fractures of the malleoli-isolated or associated, and (b) fractures of the tibial pestle (lower end of the tibial shaft)-isolated, associated or complete. This, at least, was a division according to observed radiographic and anatomical fact, but it paid no heed to the mechanism of production.
Two authors whose work is essential for an understanding of fractures of the ankle are Ashurst and Lauge-Hansen. The former (Ashurst & Bromer, 1922 ) undertook a critical analysis of 300 fractures, so formulating a comprehensive classification based on the principal deforming force producing the fracture complex. Reliance was placed on the experimental evidence of previous authors, but only in a confirmatory way. If one excludes those fractures grouped as due to direct violence, then ankle injuries are caused by external rotation, abduction, adduction and vertical compression. Each group was subdivided into first, second and third degrees, depending on certain recognizable clinical and radiographic features. This numerical index of severity implied a sequential prolongation of the deforming force in either time-duration or magnitude or both, which, on the evidence, did not seem justified. Lauge-Hansen (1948 , 1950 , 1952 , 1953 produced, experimentally, a sequential group of fractures and fracture dislocations determined not only by the deforming force applied, but also by the position in which the foot was placed at the time during which the deforming force was acting. This 'genetic' classification, he claimed, allowed 'genetic' reduction. Realizing the shortcomings of such experimental results, he related Classification of anklefractures them to a group of clinical injuries and found complete accord.
One drawback to the understanding of LaugeHansen's work is his use of words which can be misunderstood and, therefore, are ill-used. He used the terms 'pronation' and 'supination' in reference to movements of the foot when, in fact, these are specifically defined in standard works of anatomy (Cunningham, 1964) as rotatory movements of the radius and ulna at the superior and inferior radioulnar joints-a state of affairs not comparable to that existing in leg and foot. This may seem pedantic, but to explain these terms to students and surgeons in training in reference to the foot makes confusion more confused.
The position of the foot and ankle at the time of experimentally produced fracture is easily determined, but Object of present study This present study was undertaken to determine the possibility of readily recognizing from these classifications, suitably modified, that: (a) certain patterns of fracture are produced by specific deforming forces; (b) certain fractures are associated with significant ligamentous injuries, and (c) that features of the X-ray provide the clue to ankle instability.
Method
In order to analyse critically the merits of methods of classification of ankle fractures, a large series of such fractures has been studied clinically and radiologically. This series has been classified in three ways. The ease with which any one method can be applied to this fracture series will be shown, but, more importantly, the signi- Lauge-Hansen's classification has been claimed by many as the answer to the understanding of ankle fractures. His classification is reproduced in Table 1 . Our series of 209 ankle fractures has been analysed accordingly. The classification of Ashurst & Bromer (1922) is reproduced in Table  2 and again our series has been analysed in accordance with this.
One of us (Monk, 1966) (Monk, 1966) has formulated a classification which is in two parts; the first is a division into the number of bones fractured and the second an assessment of the mechanism involved, but carrying with it the implication of ligamentous damage not visible radiographically. This classification is reproduced in Table 3 and again our series of 209 fractures analysed accordingly.
In all three methods of classification fractures due to vertical compression (the pronation-dorsiflexion group of Lauge-Hansen) are readily recognized and are excluded from further discussion- Fig. 1 . This is also true of two fractures produced by direct violence. The rare fracture described by Maisonneuve (1840), although produced by lateral rotation, has been segregated (Fig. 2) .
FIG. 2. In this
Maisonneuve fracture the fibula is fractured at its neck. The lateral rotation strain produces typically an oblique fracture line directed upwards and laterally.
Lateral rotation
In the group of injuries produced by lateral rotation the characteristic feature is the oblique or spiral fracture of the fibula (Fig. 3) . Both Lauge-Hansen and Ashurst recognized this as the first stage of this fracture complex (although preceded by rupture of the anterior inferior tibiofibular ligament). In the third classification (Monk, 1966) an additional twelve fractures are included in the group of lateral malleolar fractures caused by lateral rotation. These twelve are unstable injuries because of the co-existence of a ruptured medial ligament (Fig. 4) ing it together with that group in which there is a fracture at the base of the medial malleolus. Rightly, this latter falls into our bi-malleolar lateral-rotation series.
When there is an associated posterior marginal fragment of the tibia (so-called 'third malleolus') there is little discrepancy between Lauge-Hansen and Ashurst, other than to state that there is a reversal in sequence of production, i.e. LaugeHansen believes that the posterior marginal fragment is produced before the medial malleolus fractures or the medial ligament ruptures. That this is not always so is shown in Fig. 5 . But in our classification one can avoid the rather irrelevant argument of sequential production of this fracture-ligament complex by regarding it as a separate entity. An associated rupture of the medial ligament, determined by taking strained views, causes this lesion to assume the functional significance of a 'tri-malleolar' fracture. Only one fracture could be grouped in the Ashurst third-degree external rotation type, i.e. where fracture of the distal tibia represents the medial malleolus and posterior marginal fragment. Likewise, it is easily recognized in the Lauge-Hansen method and falls into our bimalleolar lateral rotation group. Adduction Between Ashurst's adduction group and LaugeHansen's supination-adduction group there is no difference of note. In our classification the only difference is that one fracture was placed among the medial malleolus group, implying an intact lateral malleolus, but with rupture of the lateral ligament of the ankle-a point of functional importance to be discussed in a later communication. Fig. 6 illustrates a typical adduction fracture. Abduction
Fractures produced by abduction provoke the most serious disagreement among the classifications. Although Lauge-Hansen recognizes that the first stage of pronation-abduction and pronation-eversion (lateral rotation) is a horizontal fracture near the base of the medial malleolus (Fig. 7) , he reckons that each force, continuing to act, produces its own specific fracture-ligament rupture complex. It has already been stated that this has not been confirmed experimentally. If, in fact, Lauge-Hansen's pronation-abduction and pronation-eversion (lateral rotation) series are grouped together, then they differ little from Ashurst's abduction group, although the latter does emphasize that in abduction injuries the fracture of the fibula may be distal to the in- FIG. 8. This is a typical abduction fracture in which the fibular shaft is fractured transversely. The talus and the distal half of the fibula are displaced laterally so that the normal relationship of fibula to tibia is lost. This signifies complete disruption of the inferior tibio-fibular syndesmosis (classical diastasis). The nearly horizontal fracture of the medial malleolus is also seen. The posterior tibial margin is intact. FIG. 9 . This abduction fracture may be grouped in the Lauge-Hansen pronationeversion (lateral rotation) group, but the obliquity of the fibular fracture is not typical of a lateral rotation injury. Again the normal relationship of the fibula to the tibia at the inferior tibio-fibular joint is lost because of disruption of the syndesmosis (classical diastasis). The horizontal fracture of the medial malleolus is noted. consequent disruption of this joint and complete separation of the tibia from the fibula (i.e. classical diastasis). This has serious functional implications. It must, however, be said that in this fracture complex there can be included a fracture of the posterior tibial margin, but this may be of little practical significance. On the other hand, in our classification the anatomical nature of the abduction fracture is stressed by division into uni-, bi-and 'tri-malleolar' types, but like Ashurst, a consideration of the possibility of complete disruption of the inferior tibio-fibular joint leads us to retain the subdivision of this group according to the level of the fibular fracture-an anatomical feature of considerable funtional importance. Lauge-Hansen pays direct attention to rupture of the medial ligament rather than fracture of the medial malleolus as the earliest stage of this mechanism of injury. Two characteristic abduction fractures are illustrated (Figs. 8 and 9 ).
Discussion
It ..0, oo
